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Abdominal aortic aneurysms (AAAs) can cause aortoenteric fistulae (AEF). AEF can either be primary, arising from the
aneurysm or other diseases, causing the aorta to erode into the bowel, or secondary, from previous aortic grafting.
Primary aortoduodenal fistula (ADF) is a rare clinical entity that usually presents with gastrointestinal bleeding that can
be occult, intermittent, or massive. We report a 71-year-old woman with acute onset of abdominal pain and massive
hematemesis. Esophagogastroduodenal endoscopy (EGD) and arteriography were nondiagnostic. The patient’s condi-
tion became unstable, and she was brought emergently to the operating room where the diagnosis of an ADF was made.
The ADF and AAA were surgically repaired, and the patient recovered without complications. This case represents an
example of a rare complication of AAA with the unusual presentation of multiple aortic aneurysms. We will address the
pathophysiology, diagnostic evaluation, and management of AEF. (J Vasc Surg 2003;37:686-9.)
CASE REPORT
A 71-year-old woman with a history of both thoracic and
abdominal aortic aneurysms (AAAs) since 1996, hypertension, and
smoking was referred for treatment. A magnetic resonance angio-
gram performed on February 2, 2001, showed an aortic aneurysm
extending from the proximal ascending aorta to the level of the
common iliac arteries. The aortic diameter measured at the proxi-
mal ascending aorta was 4.5 cm, the descending thoracic aorta was
6.4 cm (Fig 1,A), and the infrarenal aorta was 4.5 cm (Fig 1, B).
The ascending aorta and aortic arch were repaired on February
22, 2001, with Dacron, leaving a distal “elephant trunk.” The
patient was seen on June 13, 2001, for staged repair of the thoracic
aortic aneurysm. During the preoperative phase, the patient had an
episode of acute onset of abdominal pain and hematemesis. There
was no history of peptic ulcer disease. The abdominal examination
was benign, and no abdominal mass was appreciated. Nasogastric
lavage revealed blood, and the patient had an episode of hema-
tochezia. An esophagogastroduodenal endoscopy (EGD) was per-
formed that showed a normal esophagus and stomach. An EGD
with the pediatric colonoscope showed fresh blood in the third and
fourth portions of the duodenum. No source of bleeding was
found. Angiography was limited to an aortogram and abandoned
because the patient’s condition became unstable and required
immediate operative intervention.
At laparotomy, an aortoduodenal fistula (ADF) was found
between the fourth part of the duodenum and the proximal
infrarenal aortic aneurysm (Fig 2). Infrarenal proximal control
above the ADF and distal control at the common iliacs was
obtained. There was no evidence of infection. The AAA was
repaired with a gortex tube graft, and the duodenum was closed in
two layers. An omentopexy was performed between the aorta-graft
anastomosis and duodenum. The patient did well after surgery,
was kept on intravenous antibiotics, and was discharged from the
hospital to home on postoperative day 8 on bactrim prophylaxis.
Bactrim was chosen because of its broad-spectrum activity on
Gram-positive and Gram-negative organisms, specifically Staphylo-
coccus, Streptococcus, and Escherichia coli. At 1-year follow-up, the
patient was alive and well.
DISCUSSION
ADF is a direct communication between the abdominal
aorta and the duodenum. Most commonly, these occur
from surgical repair of a prior aortic aneurysm (secondary
ADF). However, ADF can arise as a communication of
AAAs (primary ADF). Primary ADF occurs because of the
spontaneous development of a connection between the
duodenum and the aneurysmal aorta and is considered rare,
with an incidence rate at autopsy of 0.04% to 0.07%.1-3
Secondary ADF occurs as a result of prior aortic surgery and
the placement of a synthetic aortic graft. Secondary ADF
related to previous AAA repair is the most common, with a
postoperative incidence rate of 0.5% to 2.3%.
Primary ADF was first described by Cooper4 in 1822.
The first case report was described by Salmon5 in 1843. Of
the 12 ADFs reported by Antinori and Andrew6 and An-
tinori, Kain, and Kuchler,7 only one was primary. Yao and
Pierce8 identified less than 200 primary aortoenteric fistu-
lae (AEF) reported in the English-language literature.
The proposed theories for the formation of primary
ADF are direct wear and inflammatory destruction trig-
gered by infection, foreign bodies, or erosion. The charac-
teristic site of formation is the fixed retroperitoneal portion
of the distal duodenum just anterior to the aorta.
Eighty percent of primary ADFs are from AAA. Gad9
reported 73% were from atherosclerotic aneurysms and
26% were from traumatic or mycotic aneurysms.10,11 The
remaining 1% were caused by radiation, metastases, pancre-
atic carcinoma, ulcers, gallstones, diverticulitis, appendici-
tis, and cystic medial necrosis. The infectious agents in-
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volved in mycotic aneurysms are most commonly
Salmonella or Klebsiella; however, tuberculosis, syphilis,
mycosis, Staphylococcus, and Streptococcus can also be re-
sponsible.10,12
In distinction to secondary ADF, mechanical factors are
less likely to play a role in primary ADF formation because
of the absence of a prosthetic aortic graft. Although it is not
known whether the exact mechanism of primary ADF
involves a direct inflammatory etiology, it has been shown
that AAA form an abnormal amount of metalloproteinases
that lead to inflammatory cell infiltration.13 The combina-
tion of proteolytic inflammatory degradation and anatomic
orientation and fixation of the duodenum in respect to the
aorta could result in the production of a primary ADF.
Busuttil et al14 describe in an animal model that an inflam-
matory reaction from the aneurysmal wall results in fibrotic
adherence to the enteric wall and the resulting pressure
necrosis or mycotic erosion may lead to primary ADF
formation.
Collectively, most (83%) primary and secondary AEFs
occur into the duodenum, most commonly the third por-
tion (57%).15,16 The remaining sites of communication are
nonspecified areas of the duodenum (17%), the fourth
portion of the duodenum (6%), the second part of the
duodenum (3%), the jejunum (4%), sigmoid colon (4%),
the stomach (4%), and the ileum (2%). The distal portion of
the duodenum is fixed, retroperitoneal, and just anterior to
the aorta. Because of the close approximation and fixed
nature of the duodenum, it is thought that the expanding
nature of the aortic aneurysm causes irritation and inflam-
mation, resulting in eventual fistulization over time. The
most common clinical signs and symptoms of ADF are
upper gastrointestinal bleeding (UGI; 64%), abdominal
pain (32%), and a pulsatile abdominal mass (25%).17,18
Most patients are seen with an intermittent herald bleed
that is manifested by hematemesis or hematochezia and can
be followed by massive bleeding and exsanguination. A
history of intermittent bleeding is observed when throm-
bus temporarily seals the fistula and the bowel is stimulated
to contract around the fistula tract. Other signs and symp-
Fig 1. A, Magnetic resonance angiogram of thoracic aorta shows ascending aorta (4.5-cm) and descending thoracic
aorta (6.4-cm) aneurysm. B, Magnetic resonance image of abdominal aorta. Aneurysm measures 4.5 cm in transverse
diameter, and no ADF is evident.
Fig 2. Intraoperative findings of adherent fourth portion of ADF
with thrombus extruding from aneurysm wall into ADF (arrow).
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toms may include abdominal pain, back pain, fever, and
sepsis. Infrequently, an abdominal mass is palpable or an
abdominal bruit is heard.
ADF should be considered in all patients with massive
UGI bleeding and a history of a thoracic or AAA or
previous aortic revascularization with prosthetic graft. Al-
though diagnostic tests cannot entirely eliminate the pos-
sibility of an ADF, endoscopy (EGD), abdominal com-
puted tomographic (CT) scan, and angiography hold
significant value as diagnostic tools in suggesting an ADF
or discovering other pathology to explain the UGI bleed-
ing. Magnetic resonance imaging, tagged white blood cell
scans, colonoscopy, sonograms, and upper and lower gas-
trointestinal series are of limited value given the acute and
rapid nature of symptomatic ADF, making EGD, angiog-
raphy, and CT scan more expedient and informative.
Controversy exists as to which procedure should be the
initial diagnostic modality.18 Previous authors have recom-
mended an initial EGD, followed by CT scan, and if there is
evidence of bleeding without a source of origin, a visceral
angiogram should follow.19,20 However, with the improve-
ments in CT scan imaging (ie, rapid scanning and data
processing, image quality, and resolution), it has become a
preferred initial diagnostic test. CT scan is less invasive than
EGD or angiography, is easily obtained, and, compared
with EGD or angiography, poses no danger in thrombus
dislodgement. CT scan with iodinated contrast is the most
suitable diagnostic test when an ADF is suspected.18 Loss
of the aneurysmal wall or the fat plane between the aorta
and duodenum or air in the retroperitoneum is highly
suggestive of ADF.
Endoscopy plays an important role in the management
of acute gastrointestinal bleeding and ADF. An EGD
should only be performed on a hemodynamically stable
patient with suspected ADF. A negative EGD does not rule
out an aortoduodenal fistula, and EGD is not sensitive or
specific in the diagnosis of ADF. For this reason, EGD may
need to be repeated,21 and successful diagnosis with EGD
usually results from a high level of suspicion.22 EGD is
extremely useful to exclude other causes of acute UGI
bleeding, such as gastroduodenal ulcers, esophageal pa-
thology, and varices. Endoscopy with an enteroscope or
side-viewing endoscope may reveal a graft, an ulcer, or
erosion at the adherent clot or an extrinsic pulsatile mass in
the distal duodenum or esophagus. It should be remem-
bered that visualization of a fistula below the third portion
of duodenum is extremely difficult because of the acute
angulation between the third and fourth portions of the
duodenum.18
Angiography defines arterial anatomy and may be use-
ful in planning aortic reconstruction; however, more com-
monly, aortic angiograms are performed in patients with
prior aortic graft reconstruction. Very few primary ADF are
diagnosed with angiography. In a retrospective review by
Peck and Eidemiller,23 only 13 of 36 AEF were diagnosed
before surgery with angiography. Exploratory laparotomy
is indicated for patients with suspected AEF and unremit-
ting gastrointestinal bleeding. In the absence of a readily
diagnosed source of bleeding, patients should be consid-
ered to have an AEF until proven otherwise.17,24
The mortality rate of untreated AEF with UGI hemor-
rhage is nearly 100%. With appropriate treatment, survival
rates varying between 18% to 93% have been report-
ed.17,25-27 Postoperative complications occur in as many as
40% of cases. Overall, the postoperative mortality rate is
greater than 30%.17 Sweeney and Gadacz17 reviewed 118
patients with primary ADF and reported 21 of 33 patients
survived surgical treatment, although there was a 100%
mortality rate among the remaining nonoperative cases.
Primary ADF associated with infected AAAs has a worse
prognosis than primary ADF associated with AAA alone,
with postoperative mortality rate exceeding 50%.12
Recognition of the “herald bleed” may provide time for
diagnosis and definitive treatment. Sweeney and Gadacz17
reported that 70% of patients had more than 6 hours
between the initial aortoenteric bleed and operative inter-
vention or death. Steffes and O’Leary28 reported that 29%
of patients had greater than a week between initial bleed
and death.
The surgical approach for primary ADF should take
into consideration the cause of the primary ADF, degree of
retroperitoneal contamination, and prevention of future
ADF. Surgical repair of the aortic aneurysm and fistula is
the standard treatment.
In the case of a primary mycotic ADF, extensive de-
bridement and extraanatomic bypass graft is recommended
for gross retroperitonitis.13 However, an in situ graft re-
placement may be performed if the level of contamination is
mild.12 Antibiotic coverage should be given for 4 to 6
weeks after surgery if a positive culture is found during
surgery and tailored to the cultured organisms.17 The most
commonly cultured organisms in primary mycotic ADF are
Salmonella and Klebsiella.12 Earlier reports had reported
tuberculosis and syphilis as the most common organisms,
but with the improvement in antibiotic coverage, their
prevalence has lessened.
In cases of primary ADF from AAA and no evidence of
gross infection, anatomic in situ repair with a Dacron or
polytetrafluoroethylene graft, coupled with repair of the
adjacent area of bowel and placement of omentum between
the intestinal and aortic repairs, is preferred.26 Intraopera-
tive cultures should be taken, and antibiotic treatment
should be tailored to the culture and sensitivities. If cultures
are all negative, the patient should receive 7 to 10 days of
empiric prophylactic antibiotics to cover the most likely
contaminating organisms.17
CONCLUSION
Primary ADF is a rare complication of aortic aneurysms
and a rare cause of gastrointestinal bleed. However, be-
cause of the high mortality and morbidity of delaying the
diagnosis of an ADF, it must be considered the cause of
UGI bleeding in patients with known AAA unless a primary
gastrointestinal pathologic source has been unequivocally
identified. Various noninvasive and invasive imaging tests
are available to detect the potential source of UGI bleed-
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ing. However, although rarely is an individual diagnostic
test definitive for an ADF, EGD, CT scan, and angiography
can rapidly complement each other in supporting or refut-
ing the diagnosis of a primary ADF without compromising
the patient’s well being.
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